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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a low driving voltage and highly efficient 
organic EL element at low costs by providing a light emission layer made of an organic 
compound between opposing positive and negative electrodes and an organic compoimd 
layer doped with metal oxide or metallic salt in a boundary with the negative electrode. 

SOLUTION: An organic EL element is provided by sequentially stacking a transparent 
substrate 1 made of glass or the like, a positive transparent electrode 2, a hole transport 
layer 3, a light emission layer 4 made of a organic compound, a metal doping layer 5 
and a negative backside electrode 6. The metal doping layer 5 is obtained by doping an 
organic compound with metal oxide or metallic salt in a boundary with the negative 
electrode 6. For this oxide or salt metal, alkaline metal such as Li, alkedine earth metal 
such as Mg or transition metal containing rare earth metal is preferred. Also, for the 
doping layer 5 doped with this metal, preferably, dopant concentration is set to 0.1 to 99 
wt. % and a thickness is set to 10 to 2000 angstroms. Thus, the energy barrier of 
electron injection from the negative electrode to the organic compound layer is reduced 
and thereby a low driving voltage is realized. 
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50 ai!VPC-400 S^|g«t8«r^fflU>J:. M^coM^«XD 



9 

ffffiicii. sstKpbx 40-2. sasssifi. ^^avoAc-Tsio v 

ITO $:|5&^, Al^S^SE^- b-r!&»«]E*r0.5 V./2«>*r 

[0 0 2 8] ^mm 1 




[0 0 2 9] ;kiZ. mfeiE?L«illM3CD±iX. f!3t®4 
i:LTIife^3t*W-r-STSiC:2 : 
[<k2] 




T^^n-shux (8- +yu/5h) 7;^5nC7A^ 

JC^JSH— kf>^^^5 tbr. Alq tLiF ^£:LiF *^2fi 

m%tf3.^^z>iz&'ii(Dmmmm^mmvrm abkm 

*»iiiSffi6 t LTAl*3R«^«15A/f}>-C1000A«|3if 

Lfc. ^3^mJ^«fifO. Sen . ^O.Scm <DiE:^m^tL 

«i5000cd/iii'o;iSWS$i3v iriii-iT^Ufc. ;i©<i:^ 

®«fiit^Sti440mA/ciii' ■X:$>^ft. 

[0 0 3 0] itmm 1 

mSOTl tHi;<. ITO ±CS-riE?Lli2IStbToNP 



6 ) ^mW- 10-270172 

10 

D Sr400 AroP^fCfiEl^b. ^0±IC, ^^^tLTAI 
q *3,i:l^i;*«=T600 AOjP^lcK^^a LTJ^^U 
fc. -^-bT. Alq <O±*»f.HtSiLTAl*2000Ai5«L 

■r. »^CD|ti]±tl^i!)m£E^Ttf-5(D{C^JRK-fc:>^' 

[0 0 3 1] Jtti;^ 2 
*JS01J1 tl^^frT, ITO ±lcSriE?LllitlS<hLTa 
NPD ^£400 A<^P$lCfi£Kb. ^©Jitr. Alq ^500 A 

10 mmiyfc^iz. LiF ©i5*.^ioo Acomtsizm^mmvx 
m^ixt£f)^^rz, ^inttLiF w.^100 Awxvft<DX'\,i 

LiF liEg*^6.©«^ffi 
A*«fTfcn;S:*»t?fc<i:Jgt)n-5. Ufed^-^T, LiF *ilO 

0 AcDig^icttSfSics-r^ss^icfim^axofcj&ic 
[0 0 3 2] mi&m2 

PS lcim<D5^^f7X±lC, Alq tLiF *LiF ffi2mm 

20 %tn£-5J:51rS>!r®^^j**i&ilSLT1000A^KU 
&. SAc, Alq «*^^«fLT1000AfiEi^LfcK!|Sft)f^ 

SSLfc. c:n^.©pI«5Sl^aRiRX'<i? Al 

q ©*.<&|g«L.fclKTtt=^^y >J>^lc:J;S!RiR*«400nni 

f=tjStrme>nfc*^. lif ^H-tf>iyL;tAiq ikt«c: 

it. CinttLiF *<Alq iJ^^Oiafi^lr^aEf'S iTAlq 

^j-^ «)x:?i;p^-ipe[*«^^b L T v» s t L T 

■5. 

[0 0 3 3] ^mm 3 

30 ITO ±{C. sEHmmmstVXamD S400 A. 

4i:L.TAlq <£r600 AM^M^LfzW:. Alq tSEfb'J^ 
'^A (Li.O) *^JSK-tr>i/^5 tLTLi.0S«:«i3 
«a%<i:^C^<k'5lOO Aoipi^lc^^^«L.fc. -5-<D±*» 
liJS«ffi6i:LT, Al*1000A?gJBfU3!5^*f^»L 
fc. C©3g^«fflJJDm)E 1 3 VTftiSW*16000cd/ni' i: 
«ttS«480mA/cm' ^^A, HfiSfi^J 1 i: H C < . fit/i® 

[0 0 3 4] JttftM3 

*i£««ll tfSI^^T, ITO ±|-STlEIL^2lgtLTa 
40 NPD $r400 A<DjpS(CSK]KL. -e<0±lC. Alq ^•eOO A 

mmvrzmiz. Li,ow*.^ioo Ao:)m^izM^mmLx 

JgHSU, ^-©±*^^ISgiUTAI*2000A^«bfc. d 

ofc. cniiLi.OCDiJflOO AJf ALfccO-eiiLi.OS*'^ 

[0 0 3 5] HJSpy 4 
50 ITO ±IC. iE?Lli2IS3 tbTaNPD ^400 A. ^JtS 



n 



n 



n 

4i:bTAlq SrSOO AR^^SPLfc^, A*V7x:h>h 
D U >i:Li, O^^JB H- tf >i^Ji 5 t UTLi. 0*< 3 MM 

fc. ClcD3S^^tt93iO«ffl3V-C«i«»S21000cd/m', « 
flKS*630iiiA/cin' *JB«»J1 <»:l^i;<. fit^ffifd 

[0 0 3 6] 



( 7 ) 0-2 7 0 1 7 2 

12 

10 1 mm&m 
5 ^BH-e>iys 

6 



[@ 1] 



im2] 























mmi^mm^ (iro) 









